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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a controlable current 
and avalanche resistance and to reduce on resistance in SiC 
(silicon carbide) trench MOSFET where a gate electrode is 
buried in the trench. 

SOLUTION: A substantial resistance of a p-base layer 13 to 
increase a controlable current by forming, within the p-base 
layer 13 except for the area near the trench 15 of MOSFET, a 
p+ buried region 20 which is higher in the impurity 
concentration than the p-base layer 13. Moreover, spreading 
of the depletion layer when a voltage isapplied is promoted by 
forming the p+ buried region at the lower part of the bottom 
section of trench to prevent dielectric breakdown of the gate 
insulating film and improve avalanche resistance. Moreover, a 
schottky electrode is also provided on the n-base layer where 
the p+ buried region is not provided to form a vertical 
MESFET. 
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(57) imm 

ism hf>"f-izy-hw&tiim*>&*tiizj6os i 

<6«£IIISo 

im&L] MOSFETOhUyf 1 5ia<££l&< p-i- 
^®13rtld, p'J-^f 1 3<t 9 **6«g£tf>i6i^ p 

5, h U-V^3 5£>lgg|5J; UT^f-. p* ffiAii 

T^Vi/xitftS-lSLkSttSo p* S^ji^ffl 
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< *«©±*<o*-W*il'<-^Ji«)± 

ft^*8SSFET,, 

[11*16] *^W*a^-**©±»M*l*«*siR- 
* -5 r t t + 5 KE«««ft» V 

Sfet, 

t-r5W*«5lCfE®O^kltl^«f®FET 0 
[18*^9] Sl^aii^T i , Au, Pt, Al-Ti 
^<75V^ti*>^P>^5wi:4r!|#tRt-r5i»*Ja6lcE 
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[«*©»«] «fl:tt^* cars i ciis-r) /< 

2>. 3 vrox^XT'li. ftiST-t, 1 5 0"C 

aaw sj t©8bfisre#i£*tT^s#, s icx-n, get-' 
png^t-KwsFET (&m-mm-* 

«*.5£>Sf*s*>9, »97^^, ftiiPR«ll<0fc*l£§S 
LTL* 5. s i ct-ii, mibw&id 

£ £ * 5 ¥^ftfvM * * W±© <t 5 l-/J^k:6 J ^I^ i 

So rroi 9i:s i Cco^^V^^d, #<<73ftffl 
[0 0 0 3] $T, S iC©lI/i#i|ftf/M^ffl 
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SrSlJ-f. lot, SiC-C-14, C©i5ftBUi«:Eai 

[0004] ^MOSFETii, S i C©t*fflf i 
IfcytsU X^Wifffl Sr#X.5 hX-mWir'H X X-h 

mm*?. m®\B\&nmmiW5fW£Zk. ^ 

S i Cicfc^-Cl*. •> y = > t <9 ail" 

\tft.ffit)®$jX'hZ><DX\ 118 <7? J; 9* h U-V^8 5?r 
j^O hl/VfMOS F ETiJS-«WT**>5„ 111 8 (4, r 
tl*T*f^$ixT^5S i C<n V U>f-MOS F E T (O 
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t&vnmmfimtbxmmxfoZo n-^y*Mx- hs 

Six," tOn y-X»K8 3effi^*bn K!i 

7 Mg82(Cjg-f£$ (ttfthU^fcPf-S) 8 5« 

*8i«E8 4C0fg®<b p-<-^ji8 3 0>l!E8tUSW;:*ii 
i:»)SUy-^«S8 8, n* If;/* h U~ h 8 1 tf> 

Kffi(cK^^^m<18 9*«tix€iiWt6*iT^6. r 
WMOS F ETCOmftl*. Y\/4 >®Ji8 9 t V— *H 

«8 8 t^raicffiEEfcep jwLfcttHS-c, ^-h«j$8 

7KfcSM«±OjE<0fiE£*D;i5^ y-hHi8 7 
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0>EteSSrj§£-Cy — *fi<£8 8^fc KU^f >m®8 9 

^tm*mm>%ttizk<Dxfoz> 0 s i ccis^Tn 
v- hmmt its i c«r«»{bur-c*6->y ay 

[0 0 0 5] MESFET (&JR-¥»fMSiifl> 

t»Mh7y^^) MOSFETtl3i:j:5* 

TV>5S i COO h UVf-MOSFET^S?«aJBrffiiaTfe 

ft, vf !J 7/VX U f y f ^ xr^ '>-7 >f > 
(1 9 9 4) \Z&Z> 0 ] HtCfcM^T, n + h 

9 3£j£ftU Mf^^itcOn- ■«r^f±0a:fcr**5/ 

LT n + y-^|9 4^n* KKy«9 0^Lf; 

3 5/h^-tS9 7^fi!cLTV^ 0 n + y-*«9gt9 
4<bn + KK ^«9 OOSEICN i I^^/^y^ 
ft(::J:0tt*3tL, *ft«xy-**ffi98, KWV 

[0 0 0 6] :WMESFET^i(fe Kl/^ll 
99^ y-xmi^9 8 i:a5Pfl(caffiS:Hl*Di-5ia8E^ 
8fch,5#, t^a«ESr, >b y h -®ffi9 7 ClfcSfi 

On- -<-*Ji9 3lc££Ji£/£#\ ^5i^p^t7 

[0 0 0 7] 

[«Wtf#*L.fc5irSR«] Lrt> U H 8 co s i C 
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[0 0 10] 
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MESFETlCiSo 

[0 0 15] »-**fflKy 7 h»±fc«»K«rtfLT 
»j**iifcA*lK^b4aM»««tKttHtf, MOS 30 
FETlcft£ Q S-ittiK9 7H(DSBii:MS 

[0016] 

#»Wf±, S i C«ESFETCjo 
r <t (C J:oT, SiCiSFET(7)^(OSi^@^() 

B&JfcU ^T»l«l«*Oit**BlixS. 
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[0 0 18] 

icov^xiaw+s. am, *»w«:ji*w«)s \ cm 

5!MOSFETa)g«fBBrEiaT'&5o HfcSLfcWi* 
^SEfiO^y • *7£fT 9ffii4®«T**>»J, MOSFET 

«x]E?L yrtLT^WBK 

[0 0 19] H(-*5l^T\ n* if:/* hU-hl 1 ±{C 

10 15 ^>L1X10 16 cm- 3 -C'l|:$^2^PL5 0/i 
m^)nK!J7Fil2t ^MftXftA* 1 x 1 0 16 ftV> 
L 1 X 1 0 17 cm- 3 T*J1$^ lft^LlO/i m<7)p^<7) 

SSS^>n y-*fg$l 4#£ffM£tl, ^nV-^l 
«1 4 SS^ibn Ky 7 hi 1 2(dit-f5 h 

^ii 0fimx~hz o H/>f i scortftijicfi, 

^-h««l 7iWRttlb*lT^S 0 ny-*1S$14<t 

P^in <o*ffi±ic#»(;:g&t! it n. i jgw y- 

i i <7)H®(cn i flgco yfii 9#»tt?>ixT^ 
SjSW:, I3 8 0S£3|WMOS F E T £ |s] CT*fc5ri\ r 
(OMOSFETTU p^-^il3^C, WxS, 
**Efe»a?# 1 X 1 0 16 ^^L1 X 1 0 19 cm 3 
^0. lftl^L 1 ^m£)p + ffl^ii^StS 2 O^AP^ 
*tT^a 0 **5, y-*mi£i8, KKytSi9i 
LTtt, N i (OftfKCA U T i , Mo ft k*<D&m%&0 

[0020] p + mtb&*m&2 o<DM&L%m 

Clfiii:, {BJxJi, KW7^hi/^hiif^ 
2Srfflv>Sftif<0*jfetcJ: ftJfrofMEK^liE* 
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1 0*Wrt*ixfctt«i:ft5 ma (c) ] 0 

[0 0 2 1 ] m 1 <t)mos f ET<omift*s vi-^ym 

m \ 9ty-^1Hil 8 k<nmz.W3L$:WMLtzW:m 
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MOSFETTH ^^f7f>W:p^-^l 
1 3rtSrS(tlx5jE?L«fi6tt, p^<— 1 3<Dt&ffi[z£ 

-*®<!HtS 1 4 t p 1 3<DW<Dp n«£jWK'< 

**«fcfi:tri:**)5 8 :«««(aoT, mos 
FET^>Br»J«l1B«ttW]H*lX"C^fc. Hl<Dm-oo^ 

®J^2 OSrMAD-TSr t»Cj:oT, MOSFETOL^ 
iMtt£&Mfc£iH\ *#ttfcp^-*JBl 3^ffittfc(B 
Htt5:i*S"C#5. p*<-*B 1 3<Dt£!fiZTtfZ>Z 
^laot, p^<-*JB l 3rt«r*ixajE?L«il(cj:5 

if*:£-££:: Kff3S»fcJ:fttf, p + mt> 

^r«i»«aEttfti. 5 
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s i cte % B^«JM*#*:fcofc» % i/9=»yi 

{Z y p!»ii*S«4 0i\ fi-JP^lxTl/^o P + ffl* 
ji^««c4 0(7)±(7)n M7hi3 2<Olf£t LTfl, 

i4^L5MmiLfce rc^tc h u>^<r>fe&ti*Xh 

J#Lfc 0 y-7Sfi3 8iKWyaffi3 9 0ffll:aa 
E4:BlAD-r5i:, p^-^133^ nKy7F|32 

/:p* »»ii**«4 0Jcigi-5i, **t«±<D*EEep 
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-h»8«3 6^«i8i--5rtr±4v\ i-ftfr*>, fflffi 
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Ti"fSri*S-C*a o H2C0^~<^^JggiJ(7>MOS F 
ETICfc^T, p + 3 OfcSKflMEU t 

Rli:j:5lCprM«i«8K©**v\ d»o7^5>">xitI 

(D^^MOSFETitS^i^S, 

[0 0 2 6]i4ll *5B9J»ffl<D3l*0«0> SiClS 
MESFETO!l»>rBia"C*6o Hfc*Lfc0>tt % ® 
SL<7)^-^- ^^^fT9f£ttfS«r'^f9, MESFETC 

t/«SL/:S iCig^ n- ^^i4 3rt(:^g 
Cn- -<-^^4 3 t n K!J 7 KJi4 2 t^fcitTt, 

^«»iltl*ft'«itfn 7 h|4 211, 1 
40 X 1 0 15 4^L1 X 1 0 i6 c m- 3 T*2&^L5 0 /z m % 
n" ^14 311 lX10 15 4^llX10 16 cm 
- 3 T*0. l4V>l2^m, p + iS£>&^1?R*£5 Ofl, 1 
X10 ,6 ft^lixi0 19 c m- 3 T'0. 
Tfc-So p* a*ii^««5 0Sr^<ffl»<^«iLf4, 1 
4^U0/imt*ife5 B ^LT, n- ^7l4 3(7)| 
©lie p 50^< SB»^±aiJ4rJ*A/-effl 

«Jca«W^ny-^ffl*4 4^*$n, ny-xm 
«44tn- ^<-XJB4 3W*ffi±^*aiC«ftfeLTN 

iB©y-^«*4 8dSRttfeix, sss^-t«»Sixr 

so l^S, n y-^®*4 4tC^^n/cn" ^-^^4 300 
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«BB.tfc % T i R^*batS5/a y h^~W&4 7jWRtt 

4 1 COJBfffifCN i WJkCO KU"f VflHS4 9#RttS>iV G 

«-7-t««*nTi^5. p- a*a*««5o^jBrii* 

offilCAK An, P t fc£*>£JM«*/H^« 
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[0 0 2 8] ^om^<Z)1$»|i, ili^p^^i 

/J^<"C#5 4:^5*iJjS*s*>5. *fc, El 9 Lfc« 
*(^S i"c*S!MESFETi£4»K «Slt^«E*fS]^ 

[0 0 2 9] 05lt #*9Jg§3E0>lilSfflO S i CffiM 

ki£X%Z> Q h«ffiSrEn*Di"6fc*a)«ig^MOS 
^HSl^^ri^, t/*^, ny-^^5 4 30 

5 6^lt^g B V>y 3y4»b45y- hSffi5 7# 

OT, MOS^- h«it*RttSrifc£B^fc* 0 
[0 0 3 0] *AxO**«(«rH6JC*Lfc. r<£>#jT* 

h pnS^i4ot^58^fFE 
T (JFET) XhZ> 0 1rt£t>h, ny-^|«6 4|: 

iMia^p»6 5«U WpS««6 2 
^tffi±(:y- hm^6 7^Rttb*uT^S 0 w(OJF 
ET^Sffifc^S-frSKte, Mlffi 6 7(^y-* 
««6 8l;:»LT*^*E&fiPJ)0U pS«6 5^n 
- ^—*JI6 3 t«5lB©p n^S:®/^7^ LT£2 
BSrJerfSt, *<DffiSJI*Sp* 7 0*!K 

LTffifflf 5, 8pS F E T (JFET) t so 
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[04] *«M^ego*16W^S i CffiSlMESFET 
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